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Applicants: Nobuhiro Tamura et al. 

Title: Metal Halide Lamp, Headlight Apparatus 

For Vehicle Using the Same and Method... 
U.S. Serial No. not yet known 
Filed: November 3, 2003 
Exhibit 4 



(2) 1^2000-5 16 90 1 

1. mi * 9*^*7 4 K£&9 9. 5- 9 5*^%«rlf*, &fcffiiffl0^7 

3 . tt^WUMKtfft i o o g jji±t*4»*« i RjJtofi*. 

HjrflBti^ <^«***l£* f fe 2 0 PPm^TT* fc. 

It ©K^AHSS**:***) 2 5 0 giU±-r*4»*aife«^)S^« 
5. 1 Xtt2&±<D&T<OJ 9 )V 



mm 


: Li ,Na,K,Rb,Cs 




: Mg,Ca,Sr,Ba 




: Sc.Y.La 


% 4 % 


: Ti.Zr.Hf 




: Nb.Ta 




: Mn 


W. 8 K 


: 




: c° 


$ 1 0 4 


* : Ni 


#124 


H : Zn,Cd,Hg 


ft 1 3S 


| ; Al.Ca.In.TI 


#1 4t 


£ : Sn.Pb 


#1 5 JE 


K ; As.Sb.Bi 


ft 1 6S 


5=;Te 



KS£ : Ce,Pr,Nd,Sm,Eu,Cd,Tb,Dy,Ho,Er,Ttn,Yb,Lu 



(3) 



^2000-5 1 6 90 1 



(c)AgI x .AgBr, ,AgC"l, ,CuI, .CuBr, ,CuC\ .Aul. ,AuBr, , ,AuCI, [ 0 . 9 5 < x < 1 

KSMfcjWo 

6 . fMBtt^ 2 0 0 PPrittTTft 5 ElOfii 1 . 

8. «rei|**»**^ji o-opp"£iT-e**ii*W5e*«)«[^o 

10. & / ftM<o&tf%} o . 5-&5. o*^%-e*-&a^^5!fiKolii L o 

11. ^b59J<oi^o. 5-^1. 5^;u%-c*s»*S i oiemom^o 

1 2 . Sd-fWWO***,' ^kJW*** *V>«r^<0**»K*«*ft 1 . 2 5 CO 7 7 * 

Ttff 1 3R*Wtt*. 

1 5. *Httt-*4**?©iS«r«*iJEiBt«ll 0 0S*n>-ft3 0 0 0 

1 6 . fr!BS^% & 1 5 0 5 if n > 1 , 2 0 0 5^0 VTJb6l*a 1 5 

1 7. 'Bt[faS^* s l±^l?*'-Tv^»*JM5K^^o 

1 8. iflfEtfc^a^fefiWfcSMK-CiR) 1600 -^3000 5 ^n>^|g^tt 

1 9. i&mm\ < t =b 1 5 o go**aift*i*oii*a5ia««)fi^ 0 



(4) 151*2 0 0 0-5 1 6 90 1 

2 1. Sft'fC^d ^ 2 oofi-€t-'Hl^ A« 5 

2 2. &<li#J# 3 ooS-frfc* 5ffi«03S^ 0 

2 4 . 2 0 0 PP»WTT* 19 * ilfcjcXM*** 1 0 0 PPmJ&T.T* 

ot, fttfaftsMfel 5 0 g«mot, floafltfRbWfc 0 . 5~&5 

2 5. 5 0PPntlTT?*oT, 2 0 PP"UlTT*o- 

t, ^oDtEafla«*««jl-. 0~ftl. 5*;i/%t*Sl$«2 4fB«cr) 

2 6.1 XJ*2GU:0*«» 
MSI 1H :.Li,Na,K,Rb,Cs 
^22^: M9,Ca,Sr,Ba 
£ 3 j£ : Sc.Y.La 
mm : Ti.Zr.Hf 
# 5 0i : NbJa 

%9m : 
#i oSi : Ni 

$H 1 2 m : Zn.Gd.Hg 

il3K: A1 ' Ca .In,Tl 

£1 4 2£ : S"' 03 
»1 5^ :As,Sb,Bi 

$ l 6 * : Te 

J A : Ce,Pr,Nd,Sm,Eu,Cd,Tb,Dy,Ho,Er,Tm,Yb,Lu 
coCDa^^Cii)^^ (iii) tt<k«(^?>ft4^-^?>atf*i4 lXfi 2 



(5) ^2 00 0-5 1 6 90 1 

(b)Agl, .AgBr, ,AgCl, .Cul, .CuBr, ,CuCl, .Aul, ,AuBr„ , ,AuCl, [ 0 . 9 5 < x < 1 

. 05] frbtt&tnv-'ffrbmtftlh lXt*2&±<D* ?iWN5^ K^r-g-trSi 
it 

m 

2 7 . ttia*s:^^t®^«ijt^ 200 pw&Tx*$>z>m&m 2 6 ism^&^o 

2 8 . mift? 5 0 PPmWTT* & St 2 7 fe®0*£? 0 

2 9 . 2 0PPnJ^T-C*i>W^2 6 Um<V&?o 

3 0. ilS:**aiJt^t)5PPn'WT-r^Sffi*S2 9 fESOfi^-o 

3 1. SiMt#J?)fi##J0. 5 -ft 5. 0 : eJl'%t*^i$i2 6ffi$?>3&^o 

32. ^b^J^** s «30. 5~^i. 5^^%-e*^>ls*«3 i lamo^o 

3 3. * 9**? 4 KiE*^*< t tST-^^9 0^;V%T^^>»^2 6ffi«c 

3 5 . Brft*J<&*a<* 53Hfc#J££t ^V^^<0^5$J^*% 1 0 cr>7 7 ? ? - £ 
3 6 . HfKlfrf Wft <it»100 gO**aSt#oijt« 2 6f£E(73fe^ 

o 

3 7 ,JStl?W < t t'tt 2 5 0 gOM£ftft*#o||$« 3 6fgm^3|ft?- 

0 

3 8 . WBSW^fc <H85 0 0 g <&ft#3*8?*i#o»*£ 3 7 !5«iOfe?- 

0 

3 9. *Hfl9K-*4** SOgfi&Eftgffit&l 005^D>~^] 3000 

4 0. WfBifi&tfM 50'^D>~|jl, 2 0 0 5^D>^^^,«t^3 9 !fi«t 



(6) 1^2 00 0-5 1 6 90 1 

4 2. lWiBfiWfcfittfcJ&RTfclK $Jl 6 0 0 5*OV~ft.3 OOO's^D 

> co E# 2 6 lea^&^o 
4 3 . flKtt 7 A co^S*% 35* *%fil±.*) y'X7 , o->')A > * * v 

4 4. itfBftW^fr < t **b 3 5 0 gW*«a*t«FO»*«4 3IE®<7)S^ 

0 

4 5 . ftlB^-f KB** 7 0 - 8 O-t^OjMfct F'^Ai30-20 ; e^% 
oa-Mb^M^Afc-^ M&itMWl. 5 * ;v%?> a 74"b^ 

<Ha3 5 0 gtiS3 71"b$£ 3 0 

- 2 0 2 6 lemcoifi^c 

4 6. ^ 7 4 h V 7 A , * * y v 7 AS 0"J f" 7 A fr* ^A/- 7"/^ 

ftftti.l) , tt#3fcft4S4?ft < t fcft 1 8 0 g »*S 2 6 te«^)jK 
4 7. YM.W7.Xh. 9 <J 9At ± Y V *?2*frt3%&y)\"-7<» 1 3U42 JtU 

i^?^ k*^*, a-fksiw i . 5*^%#3«Mk&-e*«K ftvaut 

A*;N?-f KStottWaft «fc •?■<> 3&±<*577> *-4T5*v»tt:fca2_6lB 

4 8. tlfi?MWJ4 ] co^^;i'^t^^ 1 ^x(i2ffioo0*^^^-e*4«t« 
2 6 jeSc<7>*i^o 

4 9. ?iiii2&<b&)4 j <9> * Ao6*«-C*4»*£4 8iES<OU:^-o 

5 o. giesMt^j^co^v^f K^3^ft^t*4»^2 6ieaos^o 

5 1. l»8Ea'fb*J* t 2ttOfi^tt*>^4*»*S2 6K«Otfc*o 
5 2. WfE»<fcfflJ&* 3 tt^S^fc**)** 11*9(2 6 1BJRo|J[-?o 

tr *** 2 6 ietO«iT-e 



(7) t#a2 00 0-5 1 6 90 1 

H lj£ : Ll,Na,K,Rb,Cs 

&8 J£ : ^ 
&9& : C 0 . 
$ l o m : Ni 

2H : Zn.Od.Hg 
#1 3 m : Al,Ga,In,Tl 

^i4Si: Sn » pb 

9 V ? J <4 FMi : Ce,Pr,Nd,Sm,Eu,Gd Jb,Dy,Ho,Er Jm.Yb.Lu 

7 ? f- ^ W FJ£ I Th 

O^A/-^e»«tf*L4 1 X »± 2 U_h<*> 2 6!fi@<7?&T- 

O 

±^9^ Fi$Stgl)^&£ ^;w-7>ibStf*V£ 1 Xli2W±<7)^ * 

5 6. 5 O PPm^TT^oT, 5 PI^T"? 

*4**&5 5l2®<D*i^- 0 
5 7. 5£<t#J«9*##J 1 . 0~ftl. 5*W*t), UrCtt^Wft < t 

i o o gott*au**j*oK*8(5 eiBRoe^o 

5 8. Agl, ,AgBr s ,AgG, .Cul, ,CuBr, .CuCI, .Aul, ,AuBr x , ,AuCI, [ 0 . 9 5 < x 

< 1. 0 5] frbft&r^-ytD 1 Xit2 &±.<V* ? F£^tf> 

\XM t %\\M h ft 4 ^* * - 7> <b X « tLT v> & st# Jg 5 8 12® fc&J 

o 

6 0 . SfcfltfWa •> 5 ■ 9fE**>SrftoMo 



(8) 112*2 0 0 0-5 1 6 9(M 

61. /v? -i K*"£tr»$£ 5 8 ffi*^>SMkffl 0 
6 2. 2S^l^mi*J!5 8!e«cO?MWJo 
6 3. 3iB*©ft&**«'trK*«-5 8E*0»-fb#Jo 

6 5. fljr|5>^^ 5 lX<*2m±co^ *;Wn^ *l4»#?g6 4 IE 

^6 5fB$07-?to 
6 7. atfiit^?^ KOtAM. 5*^%ttTT**IT*a6 4IE«<^7- 

iH IK : Li.Na.K.Rb.Cs 
^3^ : Sc.Y.La 

j(S 8 K: ft 
«ioK: Ni 

HI 3l£ : Al,Ca,In,Tl 

mum: 

7 y 9 J! A : Ce.Pr.Nd.Sm.Eu.Cd.Tb.Dy.Ho.Er.Tm.Yb.Lu 

7 9 + J 4 K»i : Th 



(g) ^200 0-5 1 6 90 1 

6 9. mtttmtf&mtoSWn&Tt*-, 8***2 0PPn*lT*tf»*a6 8 

7 1 . . ttlB^l * Vtf&O. 5~&5. 0 * 6 8 IS 
7 2. lirf 1 -f K**fel. O^fcttl. 5*n-e*4l**7iEt« 
7 3 . JJITW 1 Xl± 2 £U:<ZV>? -f ^ /J^tM KiRlt^OSMb^tt 

# lj£ : Li,Na,K,Rb,Cs 
^22^ : MB.Ca.SrvBa 

^4^ : Ti,Zr,Hf 
m5M ; Nb.Ta 

IS 7 IK I 1 * 1 
£§8l£ : ^ 
ft 9 m : 00 

fH 1 2K '• Zn.Cd.Hg 
*1 3» : Al.Ca.In.Tl 
«S1 4$ : Sn.K» 
^15^1 As,Sb,Bi 

y yf ;4 m : Ce,Pr,Nd,Sm,Eu,GdJb,Dy,Ho,Er Jm.Yb.Lu 



(10) 1#*2 000-51690 1 

7 9 * J 4 KK : 1,1 
^ <b 4 4 7 "ffrb MiX fix * *) > &T O * r 7 7" 

(a) >n?>T mt&T<oy)v-7 

Agl, .AgBr, ,AgC\ ,CuI x ,CuBr, ,CuG, ,AuI, ,AuBr\ , .AuG, [ q . 9 5 < x < 1 . 

05) ^fciStfft*: 1 Xi±2m±<0^ JJWn?* Kifl-frl-fco 

(b) yi;jfK^^^?'fKttit4o 
Cc) flfc^Sttfc;* 9 Ji/^7-f KfcKfli^&o 

7 5. &WWT07.r 7^-e^fi£?tiS||^lll!emo^jSo 
Ca) H^pt^;u/N7^ K*^j*i-*fc*»0 ^ h **fllt*. 
Cb) *JWN?-f K*#<o 

7 6. fif*«*!)l 6 0 0 ^nV-ft 30005 ^ovo^RMU-ttitfifl) 

t 7 . &?jim&K£-3Xfz&.ziix^&m*iMitzw.<vi]&.<> 

: Li,Na,K,Rb,Cs 

HI l o m : Ni 

$ 1 2M : Zn.Cd.Hg 

ins:^' 03 - 1 "' 71 

^ 14 ^ : Sn,Pb 



( U) t$a2 0 0 0-5 1 6 90 1 

9 y 9 J -i Kfc : Ce,Pr,IW,Srn,Eu,GdJb,Dy,Ho,Er Jm.Yb.Lu 

7 ? f- y >f KUe : 111 

8 0. It^* 1 * ***» 2 0PP">WT, $t£#>5 0 PP»WT^tr»*S 7 

8 1. &~r<7>*Tv-f 

(b) ffl^Srftfffl-io 

8 3. t9»K?4Y+n***iM1rfk'?*> } 0> * 9P^*?4 K+O^?^ K 
8 4. ^?Jl">?'f K^i^O. 5 -ft 5. 0*>V%^*4lS3t*9Eft^* 

So 

8 5. ^^7^^1*10. 5~#Jl. 5-=E/l'%^*£»*3S 1 2!Sic<0 

8 7. y Kffi**3^'ffc»i:*'fbl»0*^?>** 1 X-li 2 Jtt±©^9'>f 

Li,Na,K,Rb,Cs 

8 3S& : 5c ' Y ' La 



(12) 15^200 0-5 1 6 9 0 1 

&9& : 03 
$ i o m : Ni 

% 1 2 m I Zn.Cd.Hg 
$1 3l£ : Al.Ga.InJl 

Uti 4|£ : s^f* 1 

K2£ : Ce.Pr.Nd.Sm.Eu.Cd.Tb.Dy.Ho.Er.Tm.Yb.Lu 

7 * f- / 4 vm : Th 

8 8. m^i^-h\ 7Xt£ft2 OPPnUUl^ ®Pif 5 0 PPfnWT^trffi^« 1 5 

8 9. HT.^f7^ 

(a) lXi±2^iW?^5^ Kil£^*#$S> ^StfSI^ftS^Ol' 
^A'-^&*tf*LTv»4 1X11 2K±W^ 9fr>^4 K.fcfl-frl"*.. 
Cb) ffi^fc*fc*W*o 

9 0. j« ^'^'f K + W.^fl'J^ffiifclifflT, ^ 5 -f K^^V" 1 5-f K 

9 1 . * Y<D*tf$)Q. 5~*\}5. 0 *)V%T$,.2>m#.m 1 8ffi3£o 

9 2. **A^?>r Kft**3'>'fk»aU e A'fk«A^44^A'-"/J: VjjitJftlfc 1 
XH 2 W±<7)^ 9 -f K t MTfrb* & >f)\>--f 
%\% : Li.Na.K.Rb.Cs 

S9K:Co 



(13) ^200 0-5 1 6 90 1 

$ i o m : Ni 

^13j£:Al,Ga,In,TL 

J&14j£: Sn ' pb 
7 > ? J A Kl£ : Ce,Pr,Nd,Sm,Bu,ca,Tb,Dy,Ho,Er,Tni,Yb,Lu 

9 3. MI2*iW^2 OPP»WT«7k*i:#b5 .0 PPnttTO»*t*tr»*a 1 7 
94. ^?;^7'f K^l. 0^1. 5-* A'%'C*£W3<:^2 lEEO^ffi 

o 

9 5. **;i""?>r K^ s 3^'fb^y r ^b^7)^'5:*^^-7 p ^t ) Sff*ti) 1 

^ 1 Si : Li ,Na,K,Rb,Cs 

8 2£ : ft 

9 2£ : 00 

» l 0 & : Ni 

»i 2«: Zn ' cd « H 9 

£ 1 3M : Al.Ga.In.TI 

£l4i£: Sn > pb 

J A KBi : Ce,Pr,Nd f Sra,Eu,Gd,7b,0y,Ho,Er,Tm,Yb,Lu 

9 6 . 5 PPmWTT* "9 * 2 0 PP"ttTT**»* 

8 2 3fE$c<7}£&o 



(14) tmzOOQ-b 1 6 90 1 

IlttLt-CiSc j}^&5 V7'li, Sfrtf^ ^?JK im.T~*»'i!l*y&*9 

fffcfc^Ttt, £ ft v > Xfti^ 5 2 0 0 p pmftT, *f* L < li 5 0 p p 
m£HT<08$^ 1 0 0 p pmWT> L < fi 2 0 p pmKT> L< 
14 5 p p mWT©** t##t* £ t LTV**, 

Afefc* *;w*7-f -Jftfc'*!'? YXlt%L : f-<n : &$:LX^2>Zk-C& 

■US 3 . 6 7 6,5 3 4-fKffi*?*t-C*lJ, **lfi&T«)rt&«r£A/TV»*. 



(15) ^2000-5 1 690 1 

£ tf>&^li, atooa*T&too£^Rtij&>e> raffia* ^h£#P LtbT 

i^fllU»^*tfc!Sttb»*»»1-4Xg*«fflt4i:, Cs I J: * 3 5 

*;W-?~-fc > h&JbTJbiD y Is-. N d IiXC^C s I ofi-frfttc <k oTfl? 

¥® H — o^tt-? * *f L o £ -f .£ h K X o T fHflj's *i £ 0 
7>r-V^*Iff»*4, 2 0 1, 7 3 9-9tKE*?*LT^lJ, **Ui&T 

x. If 7 5 W F 'J ? * <9*S#f^ 4 , 2 4 8, 5 8 4 -SMWSR), „ * 9 )V 

2 9, 2 4 7 -t#M) 0 

t4:itt*flT4i, iii?)03E*»o#*li, 7>^^ME5D f 7-^ 



(16) t$SI2 0 0 0-5 1 6 90 1 

ejsv»T*^4tt«ttfifflfcs&«*i*« »*» 3t*©aais.K# 

-t y A iftg^fe J: 3 5 ^ ;wn*- t > h tlitife* 7"n y -) A , * 
9 A»U s -bv"?A©3'?ft!ft4'#tt afi-frUjUt* Mcffii$1- 

, * OJfofc <t o T l> 0«« *l*S>t B § & ft & o 
fr»MJM^ WW^^I^^TU BttSMSXttBfcBJKSftfcia* 

fcW1-«>Sft ! NM4&0 f -* * * ^ 9 > yj6**1- * £ <!: i & 9 > 4 fc, 9^7* 



(17) 0 0 1 6 90 1 



(18) 



^2000-5 1 6 90 1 



m i a, *»w©i*«fi?«-**ltt«5*st«tB-ci4, 

0 3 (i, *A?*ifc**ttJK*»ott^o«JI361l*jR1-BI-r*4. 

& o 

05a, j**J^7-i' K«K'»'fkai*i6ilPl-*iiKJ:oT*«aKfc4-i*- 

-*s*«j6i- *r«>, sain. /N>F-;>^ifs, »*tbtxe, fi-frin 

*o^^7^ K©»£-j&>fc£*o ttfcttfcl*, 
&100-3, 0 0 0 5^n>, £J4 U < 1 5 0 - 1, 2 0 0 S?n><D 5 F 
JSBft**t**Kt»*Sit4o L#U ±atfciT«tJ:4 t, ^*& 
^14, SSL 6 0 0 - 3, 0 0 0 5^0X081, 4fiL<ai, .7 5 0 -2 
', 5 0 0 5? a VOttHHSife 3*i*o 

fclfc : Ll,Na,K,Rb,Cs 
^2®5 ;Mg,Ca,Sr,Ba 



(19) 



11*2 0 0 0-5 1 6 90 1 



$3& : Sc.Y.La 
Jf5 4fc:Ti..Zr f Hf 





: Nb.Ta 




: Mn 




: -ft 




; ^ 



iiol: Ni 

^ 1 2 SI : Zn,Cd,Hg 
tl3l : Al.Ca.In.TI 

JfS-1 5i£ :As,Sb,Bi 
ii6l: Te 

yy? S 4 KS? : Ce,Pr,Nd,Sm,Eu,GdJb,Dy,Ho,Er Jm.Yb.Lu 

T * f- -/ ^ KK : 1,1 

%\%\ Li ,Na,K,Rb,Cs 
»3K : 5c - Y ' La 

* 9 K : ^ — 
|iol: Ni 

m 1 2 m : Zn.OJ.Hg 
»1 3$ :A1,Ga,In,n 

iui: Sn » Pb 

y^f F$5 : Ce,Pr,Nd,Sm,Eu,Cd,Tb,Dy,Ho,Er,Tfn,Yb,Lu 

7 * f - </ 4 FBI : Th 

1 f fz it 2 W±<0^cO> * JU^ 9 W F 



(20) ^200 0-5 1 6 90 1 

Agl, ,AgBr x ,AgCl„ ,CuI, ,CuBr, ,CuCl„ ,AuI, ,AuBr x , ,AuClx [ q , 9 5 < x < 1 . 
05»JL<liO.'99<x<l. 0 1], Ut L< liAgl.AgBr.CuI.CuBr^e, 

100 WATT LAMPS WITH AND WITHOUT Agl IN DOSE 



Dyl,-Ndl 3 -Csl Doses 



Number 


Dose 


Operating 
Voltage 


Lumens 


Color 

Temperature 


CRI 1 


1 


DyNdCel 


98 ,3 


6403 


6470 


92.36 | 


2 


98. € 


6330 


6429 


93 .32 


3 


108 .9 


6631 


6143 


88 .82 


4 


99.4 


6416 


5155 


94 . 83 


5 


DyNdCsI+ 

2 . 3 mole 
percent 

Agl 


104 .3 


6030 


6673 


93 . 93 


6 


110.4 


6256 


6369 


94.56 


7 


106 .4 


6350 


5728 


94 .99 



Table No. 1 



(21) ^2 00 0-5 1 6 90 1 

3 9 4fcffi »4 ^ * ? K 9 V/<0 v"J * 7 - * flr'MR^fc t'K M t TSf tt-fr T 
' i^^W BMkfflli^y * «t J: ij SO-C7 - 

3-U7 6 4 5 7 9 9 A If t 7 > V * 5 , 4 8 3, 2 4 4f# 

JS) 

ffl(0^3^<btl^ I )^tS^#-3^^%C^ I >O3^<b^c0/§fi|^ ?;w^w F 



(22) ^2 00 0-5 1 6 90 1 

7 5 *;u96H'fkt- b 'J •> A fc 2 5 j e^%3^'(b^ b 'J f A^fi^ttlSrTVy"- 
^#1^3, 6 7 6, 5 3 4^K&'<btlX^Z>X ) )Kl&%L, MSIK 

©KfllU *ai*>*KftLT¥$l3 8 0 g (-ttWKttfcl 5 
0g~4 5 0 g) W**5fcft*#T*«ttKJBJftL«:o 
^ifc6?!l2 

i o 9 g~m 5 o gC^*a*bi 8 og)©iwo**»ft**t ******* L 

*JS« 3 

ffiSfc* L*3*t* ^ 1 7 0 gKifiDLfco 

±lBO*j** ! > 1. 5*^%3 ■Xb^l (Agl) *^DUT*|l9iI$n& t, tt 

^-W**aSErt 4 0 0 g~ 5 0 0 g(OUEH-C*ofco 

£jfcfl)4 

ofc„ 2. 0~2. 5*/l'96AgIo#fi"PO**atttt*^*bl 7 5 gKitin'U 

±i5cD#£#> 1. (A9 1 ) £«SjDL.T**)jI3:M>fc, 

?05*«»*»i4 0 0 g~ 5 0 0 gtfXEfflriofco H^Agl* Uffi^ttH*^ 

fciigftiT*** **»JKti«[^*>fX07 7>^Va VC*4o *LT- 



(23 ) 15^2 0 0 0-5 1 6 9 0 1 
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